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(54) METAL PLUG FORMING METHOD AND WAFRR TREATING DEVICE THEREBY 

(57)Abstract: 

PURPOSE: To enhance a semiconductor device in reliability by a 
method wherein a metal plug is so formed as to improve a wiring in 
quality itself and contact reliability. (a 
CONSTITUTION: A TiON layer 15 used for the improvement of 
adhesion and a W film 16 used for the formation of a plug are 
successively deposited on an Si02 film 13 where a contact hole 14 
is provided, and a W film 21 is formed on the W film 16 as smooth 
as possible by bias sputtering. Thereafter, when the W films 21 and 
16 and the TiON layer 15 are etched back, an etching-back 
operation advances keeping the surface of the W film 21 smooth. In '' b 
result, the Si02 film 13 is uniformly disclosed, the irregularities 
produced on the surface of the W film 16 at deposition are not 
transferred onto the Si02 film 13, and the contact hole 14 is filled 
with the smooth W film 16. 
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Z>, Z0)®£. Da»2 4rtl=SOG«2 7*««ori»* 

l\ 

[005 1] iy^V^ftft**Sf -6Ci:lcJ: 
oTSOG«2 7£W«1 6tO)X^^>^j«a*eJB 

tO 0 5 2] fcfc, 03 (c) iZTiitmz. K]S|!2 4rt 

l=soGDt2 7£»Lfc**, Bl|2e « 

Ot, WBI1 6»ySOGH2 7fl?^®*<¥»t?3&*0) 10 

-<7>Sg4 3WJ-e*,, iE»26twHi 6tA<ma 

[0 0 53] c©*4SUfi«-ettwmi 6±|CS 
OGH2 7£^l#Lf=*<, ?M«***&1*8 i 02 AS 

*fci**«as i «■¥», p. b, a e^o^^o? 1 -sjy 

±0>*tt*«rfcs i 02 HftfettMSAS iK£. S 

[0 0 54] H4. 51*. JB5atf*6*Jt«*^LT 
fcij. 061*. = jfc&«5atf»6SiM!|-Cffll^'?x 
/\»a««*«LTt^. BatXflt6XMEM0>llt9il= 20 

[0 0 5 5] £©^x/\«tia&8T?l*, P-KSS3 1, 
3. WFfcfiOR I E^S3 4&CJ!7^D-K^3 5 

a<, f~ vi\)\>? 3 6-3 9 -ettMWi=*«**ir ft 

[0 0 5 6] P-K»3 1tt, *«0*x/\4 1 t-JB 
(Bw-BY) »£*«*-C<,*4. 30 

[0057] ^oyya-mo^X^f&MW.s zx 

£#»«*4 3£RJIM»**4 4£T»iMu "7 
-f^PiSWAB4 6tfl'LT^5Xvft**4 6^«ft 
7"7X7i«S4 6Nt. *EPB1 fcKDfr&ff 

x*Ki*4 7tau-cjiatt^x4««4*i*. «ntt 

[0'0 5 8] y^X^±f$.m.4 6IZI*. ^x/\4 1l=» 

84 9Ut. ^7X?i|ifl>SWI?* bvVft&tz&lz 
Ktt&*iTl*4. ftoT. Mfi>/U8|Mt5S 

l>. 

[0 0 5 9] ffiil^x>/U 8I2, >7T/Uf-y5 1 

*u*si,-cfcy, xs^tt (Bfljft-a-r) ia^t. »m 

Q5 2£5>LT£EPA1 *|S]'v*K^8fJRS*l4. ^x 
AXf-v5 1 ±\Zit, Oi/\4 1*U'r>aBi4 9 50 



p- K£ 3 11=1*, «8? 

■5. 

[0060] y-h/<^^3 7*^Lr^xv»aa 

3 2l=»tt*#lT^*»!BH0«a3 3l* % fc-*5 3* 
rt»Lrfey>x/>4 1 ^MtS^^V-S^xMXT-vS 
4tJft*LTfey. Jt&Stt (H*-B-f) ICJ; or. $ 
laQ5 5£5>LT*EDA2 *fl^SJtgS»ftS*i*. 

[006 1] 3»mjiS3 3|=i*, y-h/\*;i>:?"3 8£ 

ftLT, ¥ft¥SI(DR I ESS3 40X-y^>-5rTx 
>/<Be*«»|(t*4fC^4. C(7)X^^>^x>/\*5 
6M/=l*±»ia5 7 fc-7x/\«M«6 8 t^SlMC 

wraKKsnrfiy, :*i5«»MB7. 5 8inizKn 

7«flHvt. -7x/\4 1±.(D^®IK$-x>v^>^-r*» 
[0 0 6 2] Cflfcifr, £EflB2 *|61*>6E(6#X*«( 
•8-r4fcAO^X«t»»6 1 f)K xyf->?7-x>n*5 

5 6M<7);tfX££EPA3 *lSl^l#ftt*fcA©ttftn6 
■6. 

[0063] &*. >>x/\«m«6 8i=a. nam» 

6 4 fey, * v- K* y ? U > 

[0 0 6 4] y-h/N%73 9S^LTR I E=gf£3 4 

i=»i**ftrt^7>n-Ka3Bf*, ^Si«»0x<'\4 

[0 0 6 5] ^5H»]^iaB^-r^o C5)f5S 

■c. 04 ( a ) izmmz. warn enmmzxzii'D 

TJ5<„ W116 ©***T?tt, T i O N 11 5 

l=W««)lfl**fT+*. fit, 

a4 1J ( p-Kffl*-bvh4 2f=8«L, n-K*3 

1 A»&^5X-7«iatt3 2rt^»as-r*. 
[0066] ^5^v«iaas3 2T?»±, SfSA'xwsss 

CHF3 80SCCM. SJSE^lO. 8Torr, 7^ 
^P;Wmiifi4 0 0mA s 4ftffl(»8;i*Xmm&ft?X, 
04 (b) CiFi:S#*LW*Ja«4 0 0 

nma«-Cfc*CF3R©*a#y7-J»6 6£wRl 6 
#*fKyT-«6 6ltWKl 6(7)8®(0 

DSiaj:y*+»i=fl[<, *^y^-i6 6ro«ffitt¥ 

[0 0 6 7] 0i/\4 lSRIEgt3 4*U 

l£U J5lS**X<03SfiS F6 /O2 =50/1 osc 
CM. SfEE*2 0mTo r r. igJi;j£/<7-2 0 OW 

©fttt-eiv^/^^tff?. zo&ftxit. *tt^y 
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7~16 6tWH 6tW9f >?a*tfELM=*L 
< . *«# 'J -7-1 6 6 0¥ftttSil]IM*«<WH 1 6 IC 

[0 0 6 8] C©fctf>, WI81 6WS®«)D3i!b*<«<ft 
ofe*«-CH»TF/<7^*«aifrL, 8IOII1841 
fflLTt. J4«B$^(7)Wig1 6(7?a®03[HlOA<S I Oz 
K1 3\Zittm$*lte^, ftot, E94 (o) |C«1"« 
l=, Si02l1 30)*»A<¥»*«BT?xvf 
£*§7 ft dt *<Dtt, "7x/\4 1 £7> 

P-h'S3 5^!»ffl«. 10 

[0 0 6 9] «6St6ft|£ttl&?&. -®I6S 

H«-et. 05 (a) (b) |Z5Kf^lZ, H4|c^Lfc 
»5**fli:»|lW««>xa-e. **»K'J-7-Ji6 6©» 

«©-e, ^i^tioontti?i8t»<» t i 
ft, c©fc&, ^tK'J v-ffl e 6 liwss 1 e v>mm<r> 

W{h<D%W£&ii. ■fi®7\ii)-?-m6 6(DmffilW(hiz 

[0 0 7 0] ^iA4 1 £MMas^3 3~is 

»u 1 8 0°c. 2»niia)iMaatff3. * 20 

W;7-H6 6A'»ftLt, @5 (c) iCwf* 
l=, *a)«ai4«¥»fc**. :ORIt'>iA4 1tR 

tfiLt, 05 (d) |CjRf»=. W«#M7HI6 6 
£WRl 6t*l9f/ivm. »7x/\4 1 

*7>n-K3S3 

[007 1] H6l=jRLfc'>x/\«i«»«t«fflLfc± 
jt<D«5atfK6*IS«-CI*, >£*T"7xn4 1 £*§v 

f=M»-r ft c i 4 < ~->i0>*aJ!£ a*Mi=fr a = t *<t? 
tffllWt*W±**«c itf-e^ft. 

[0 0 7 2] fcfc, iJ&DWsatfWeSBfctt-OI*, ft 
*iK'jT-Ji6 6t»*-r«fctt©SJ**X4 LTCH 
F3 CH2 F2 . CH3 F, CH4 , CH 

Br! , CH! Br! , CH! Br F^ffl::, fl"¥-4> 
fCCtHt*#WU, SICF, Br, C I f 

[007 3] B7I*. *7*ISffitwLTl»*. C(7>1S 
7*JMH-e*, H7 (a) WDM 1 60M 40 

*T?tt. 04, 5lcSLfcjS6Rtf*6*ifc0|i:3lftM 
l=WttO)ia**frt*. 

[0 0 7 4] Lfl\U CCDm7St£#JT?l±, V 
^P*I?f>«ll!. fiJ6*X«oaJIS FS 5 0 
SCCM, MJ£E7l1 OmTo r r, T -f £ O »RX 3 
00mA, *W/<-f7X3 0Wfl)*rrT. H7 (b) 

t^-raiic, s i 02 m 3*^1- ftiiirij^-ewiigi 

6 Kft L "OS 1 KPBflx y f ><f$?i -5 . £ 0% 1 gtM 
iWI1 6<t©JSft.r'WF6 A<±rt**l6A'. WF6 IJ 50 



»jS*<1 7. 5"Cfcft<jl«RE36<*l^T?, Wll 6# 

rSiSlcAnxSftft, 

[0 0 7 5] *l=. K«#X0>iittSF6 10 SCO 
M. HBr30SCCM, KH5S.fi 1 OmTo r r, 7 

©S5 2KPg©xy?>7-CI*, 7v*9f*J^W«1 
6i:tf>K(EUWF» A<£A£4i«£*r::. 11*7 9** 
fcWHl 6±:©J5I&T?WB r5 WBr 

5 l*}*^^3 3 3*Ctife<^EAMa^»t?li8SLl 

[0 0 7 6] COfctfi, 4^S*lfcWBr5 14, WAS 1 

t*t?wjjm 6©«ii^6«iK-r«*<, stfwrfttu 

S, 07 (a) (b) l=*Lfcttl=«W»jft»i;*<»tt 
WWI1 6©«ffll=P!JO*«*ort, 07 (c) \Zfrs? 
C«>iaia*<B»*tiaH*<¥/ , f<b*=K«:6<6w« 

1 eaxy^/^ftWr-rt. j&*>\ 02 -^nz «o> 

«H=#tF ♦ I- 0 * N ft *lDf ft t . ±150$ 

SEJEKfeMfftWlSl 6©J«8S£i6ii<*1*ftc£*<-C£ 

fto 

[0 0 7 7] *fc. ZOMOWm 6l=»f *W2«« 
©I'^^^tt, W«1 6©*BI=W*LfcWBr5 * 

±tt*Rl6r=ft*»-C, 07 (b) l=*Ufc«»*T 
©IS 1 «MW>x >v ^ > {flc tfc^Tx v * > 

^>-7*05$IJW^-CfcftCDT?, 07 (c) 

ic, n>^'7 hfl.1 4$W8Sl 6-e¥;l!-ilfeft 

[007 8] ftjS. C©m7Hte^T'l4x->f-V'?**"7. 
HTSF6 tHBrtSffll^. SF»fl)ttt?yN 
F3 -^C I F3 ^CH3 F4 SS?fl)7-y*^#tMliiro**X 
S-ffll>T=bJ:<, HB raMWJKB r2 WBr3 

IZWBrS lia»ja*<*t*4« s WC 15 <0)#^l*2 7 5. 

6 °C, W C I 6 <D)%&, % 3 4 6 . 7"CtMl\ «6^>T, 
HCI, C 12 , BC 13 *C5tt*S£t;#**HB r 

ft. 

[0079] #1-, ni;B7*#iaLr. »8*»«s 
tttw-r s. zvmammm-et. 17 (b) ©tt!i*t? 

It, ±a<D»7**fli*KMI=H«<DX8£*fT-r 
ft. L^U, C©«8*«fi»-CI*. 07 (b) 
bi7 (c) ®*li:t*fcft©l2MOiVf^ 
izfcur, wki ea>$M<>*amim***tiNMMk 

tfto 

[0 0 8 0] EP%, RB^roaaSFe 5SCCM, 
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WF6 20SCCM, HBr30SCCM, T-f^Pjfc 
f!ift3 0 0mA, S5Ii«/W7^3 OW©*#t?» W«S 
1 8ji7f^t4. :H)i'^f >£*XI*, WF6 
MLTMLfcWt H B r W LfcB r i 

W+5B r-»WB r5 

r5 ^fi£$tl, Z<D\NB rS *)<WI8 1 6 

[008 1] *8SMi:6lti:«)»4i^^T 
WMl 6fc»r4J6«£i?*>y£fl!>Bt*KiS*< 10 

[0 0 8 2] ftfe. ±jfi©*1 ~m8 0)W^(»KJIfflJ-p 

*^y*»*r*fcw=w«i e*ii^fc*». mo 

IS, P tJS, CuK. WSi»i,MoSix HSfcl* 
A lBWJF£JHl*ft;:i:*T?*5. fiU x 

[0 0 8 3] ±a«)«7atJf«8SJfcffll=fe^ 
t?7^t»*r«fc»i:A B7 20 

(a) O)ttfi^b07 (b) ©«ttl=tSf=«)©»1« 
»«>IVfV^ttC I 07 

(b) <Dtt«fr&B7 (o) ©tt»l=-r*fc»©»2« 

[0 0 8 4] 

£<&£|»±*&C£A<T-£.&<»T-, *fei:III±lcBil^ 0 B M 
:7*77X3V$? hfl,*a»«ct!W^**©-e. EMI 30 

[0 0 8 5] Kfl.t^-/<«l=»*t4l 

tf, =>>*^ hfl.w©3fcEJHiciaffl*«»«**i4a>*i» 

Zk&Vti. ftoT. Bit® 
[0 0 8 6] *fc, *M0%mz&&+> x'\&imMX' 40 



[0 0 8 7]Sfc, *H<MS9IIcJ:ftM???0*jft 

■ao>«« 1 1 » f- k amtit 2 <ox ? ? > y 
©■p. &®k£my?<?k£n%mz&m~mt&$n% 

[0 0 8 8) Lfr*. (Iffllvfl'mivT^ 

[■■®1|J|L«Rfn 

[bid istfis 2 eia 

»=*+««■■■»?**. 
[■2] ^3^jjfefj$iami-*-rffliBfiaiiiT?ife4c 

[04] ff53Ufifl&x«Mi=«rflimaiB-Cfc«. 

[Gas] W6ititMtxaMi=$r«mfwaxrft«. 
[06] msmmemmmxmthOx^mmm 

[07] *7xt;*8 3mfli©*««x8«ic*r*iBT 

[0 8] *®o%m<»-mm*x.mM\zmtwmm® 
xh%> Q 

13 s i 02 m 

14 =J > ^ -i? H R 

1 6 WK 

2 1 WIS 

2 2 SiNiI 

2 4 BQgB 

2 5 L/vX KIM 

2 7 SO GUM 

3 2 ■jr^xvttaa 

3 3 ttHMNUk 

6 6 *«^fyv-i 
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[SUB] ¥fS5^6^8B 

1 ] 30 
[ffljEttftttffig] OHMS 

[*«MjE2] 

[fljE»*«B6] 0 0 2 5 40 
[0025] *fc. *JR©«WI=J:4*jl>r5y©* 

WMMJE3] 

rax»«*H«] wins 

CffilEttftSIB*] 0 06 5 

[MiE*ft] KK 50 



[oo65] &iz* m$m&m£®wt&. z<ons 

T. 0 4 (a) iZiFtm\~. WAgl 6©itffi^-e^ffo 

tjs<. win eoJftai^-ett^BicsLfc-ffi*^! 

*tSHW/c|H«fl!)lil**fr-r*. UT, C©«& 

[¥«*OE4 3 
[«!iE*f&»S?€] B^ffl« 
[ffljE*HMlS<&] 00 7 2 

[0072] ftfe. ±ai©m 5 Tkitm e xtMvtt, 

'J 7-1 6 6 £ % tz VXD Silt XX t L r C 

HF3 £ffll*fc!&<» CH2 F2 , CH3 F, CH4 . C 
HBrJ,CH!Br!, C H3_B r F$©»|i, 
*l=CfcHi:*#*U »=F, Br, CI *£*t}1f 

[WEttftaSS] 0 07 4 
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[DUE*}*] XX 

[007 4] L^U, ^fl>«7*««-ett. 

OSCCM. KJ&E2J1 OmTo r r, ^ P jRW3S 
3 0 0mA. JSfl3slK/W7^3 0W<7)lfettr, 07 

(b) i=*t«i=, TiQNH g. iWHHtttlt«-e 
ittjkfcwKi 6icr)SJt>i?WF6 ji<4*44i43i<. w 10 

F6 tt*jS*<1 7. 5*fc«<atftE!6H»^fl)T?. Wjfi 
[*jj)IEStgUSg*] 00 7 8 

[007 8] fcfc, -<0|g7^M«T'l*X-V^>y** 

x <t lt s F6 tHBr t*ffli^4< ( SF6 rottfry 

KNF3 I F3 S©7s/***t,M6a>;tf*£m*T 20 
t«k<, HB r©«*?yi=B r2 *BB rJ 
£trt&a>#*£m*T*.fcl>. $fc, BX&OTfSlCWB r 

5 l*j»jSA<*l^*<. WC I 5 ©»J»I*2 7 5. 6°C, W 
C I 6 fl)Mt3 4 6. 7"Ctm^<, $£oT s HC I . 
C I 2 . BC I 3 4*<DlMS**t?#**HB rfl>ft*>y 

miE%%%m%i mm* 

i«] ff*(DfftW 30 

13 Si02 I 

14 3>'?^h?L 

15 T i OUffi 

1 6 Wig 

2 1 WIS 

2 2 S I Nx 8S 

2 4 Pflg(l 40 

2 5 bvXhM 
27 SOGil 

3 2 7*7X7j6Ii 
3 3 AHMDOfi 

6 6 «rKUV-l 
[?ttMiE8] 
[4|jEMftttH«] Hffi 
[!f]E»tft4(g«] 04 

50 



[04] 




[*«M*jE9] 
[«£»*•»«] HB 

[MX**] 
[05] 
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i*mw\ 0) 
mmnmm%] mm 




(5D int. ci. 6 mmm% rrnsa** n 

H 0 1 L 21/90 D 7735-4M 



